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1. Let V be a rational vector space of finite dimension, R C Hom (V, Q)
a (reduced) root system which generates Hom (V, Q) and let we Aut (V)
be the Weyl group of R. The purpose of this paper is to describe a class
f/w of irreducible representations of W. This class arises naturally in the
study of representations of a reductive group over a finite field (see [7,
§ 8]) and can be conjecturally related with the set of unipotent classes
in that reductive group.
2. Let E be an irreducible representation of W (over O). We shall
associate with E two polynomials PE(X), PE(X) with rational coefficients
in an indeterminate X. Consider the graded W-module S = It~o St, where
S is the graded algebra of polynomial functions V l8lCl -+ Cl modulo the
ideal generated by W-invariant polynomials vanishing at O. We set
PE(X) = It~o ntXt where nt is the multiplicity with which E occurs in
the W-module St. Let G be the adjoint Chevalley group over k (an algebraic
closure of the prime field F p) with root system R. Let G(q) be the group
of Fq-rational points of G (with respect to the standard Fq-rational
st ructure of G), where F q is the subfield of k with q elements. Let us fix
a homomorphism h:Cl[X]* -+Cl (Cl[X]*=integral closure of Cl[x]) such
that h(X) = q. It is known [2] that h gives rise to a 1 to 1 correspondence
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E f-+ Ea between the set of (isomorphism classes of) irreducible repre-
sentations of Wand the set of (isomorphism classes of) irreducible repre-
sentations of G(q) occuring in Ind~l~:(l). where B is a Borel subgroup
of G defined over Fa and B(q) is its group of Fa-rational points. The
dimension of Ea is independent of the choice of h. and equals PE(q) where
PE(X) is a well-defined polynomial with rational coefficients. independent
of q.
The polynomials PB(X) (also called "generic degrees") have been
computed in all cases (see [1] and the references there). The polynomials
PE(X) have been also computed in all cases (see [3] and the references
there).
Let us write
PE(X) = yExlJg+ +~EXbE
PE(X) = yEx';g+ +3Bx bg
where YE, ~E, YE, 3E are non-zero constants, as cbe, aE<.bE and the dots
represent terms involving X! with as <j < be (resp. aB<j < bB). It is an
empirical observation that
In the case where W is irreducible, we say that E is exceptional (cf. [2],
[3]) if W is of type E 7 and dim E=512 or if W is of type E s and
dimE=4096j if E is non-exceptional. we have
(2.2) aB+bB=aE+bB.
(This does not hold when E is exceptional: the sequences (2.1) corre-
sponding to the two exceptional representations of a Weyl group of type
E7 are:
11< 11<.51 <52
11-c 12<.52<52j
the sequences (2.1) corresponding to the four exceptional representations
of a Weyl group of type s, are
11<.11< 93< 94
11<12<94<94
26<27 < 109< 109
26<26< 108< 109.)
DEFINITION. In general• .9w i8 the set of (isomorphism classes of)
irreducible representation E of W which 8atisfy the equality aB=aB.
In the case where W is a product of irreducible Weyl groups WI• .. .. Wm
and E = E I Q9 ... Q9 Em (with E, irreducible W,-modules) we have that
E E.9w if and only if E, E .9w, for each i. The identity representation
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and the sign representation of Ware always in f/w. In the case where
W is irreducible, we have E I8l BW E f/ w whenever E E f/ w is non-
exceptional. (If E E f/ w is exceptional, then E I8l BW ¢ f/w.) This follows
immediately from (2.2) and from the known identities
(2.3) aE0'W+bE=aB0'w+~E=V(W)
where v(W) is the number of reflections in W.
In general, for E E f/w, the constant YE (=coefficient of XOB in PE(X))
is equal to 1. (This is an empirical observation.)
3. We now review a construction of [8] which generalizes a construction
of I. G. Macdonald [9]. Let W' be a subgroup of W. We can decompose
uniquely V into a direct sum V = V' EEl VW', where VW' is the set of
W'-invariant vectors in V and V' is W'-stable. Let .9',(V) be the space
of homogeneous polynomials V 0 q ~ q of degree i. We define similarly
.9',(V'). The natural projection x: V ~ V' induces an injective linear map
~*: .9',(V') ~ .9',(V). Let E1 be an irreducible W'-submodule of .9'a(V')
which occurs in .9'a(V') with multiplicity I and does not occur in .9',(V')
if i < a. Then the W-submodule of.9'a(V) generated by ~*(EI) is irreducible,
it occurs with multiplicity 1 in .9'a(V) and it does not occur in .9',(V) if
i <a [8, (3.2)]; we denote it j~,(El). (One could also characterize j~,(El),
up to isomorphism, as being the only irreducible submodule E of
Ind~/(El) such that aE=a.)
4. Now let II be a system of simple roots for the root system R. For
each subset I of II we denote by R I the root system in Hom (V, Q)
having I as set of simple roots and by WI C W the Weyl group of RI.
We introduce some notations in G. Let PI be the parabolic subgroup of
G containing B, corresponding to I. (Thus P~=B.) Let UI be the uni-
potent radical of PI and let LI be a Levi subgroup of PI defined over F'l'
We denote by PI(q), UI(q), LI(q), the group of F'l-rational points of PI,
UI , L I , respectively.
The following result gives a method of constructing representations
in f/w:
PROPOSITION. Let I C II and let El E f/ wr Then E=j~I(El)E f/w and
aEl=aB.
We have aB<aB=aBl =aBl' Hence it is enough to prove the following
LEMMA. Let I C II and let E1 be an irreducible representation of WI.
Let E be an irreducible W-submodule of Ind~I(El)' Then aEl,aB.
Let E~=E10 eWI' E' =E I8l BW. Using (2.3), we see that it is enough
to prove the inequality
(4.1) ~B' <~E~+v(W)-v(WI)
where V(WI) is the number of reflections in WI.
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By assumption, the restriction of E to WI contains E l . Since ewlWI = ewl'
it follows that the restriction of E' to WI contains E~, hence E' is con-
tained in Ind~I(E~). Let E~ be the representation of G(q) corresponding
to E' and let (E~)q be the representation of LI(q) corresponding to E~,
as in 2. Then E~ is contained in Ind~~~)((E~)q), where (E~)q is regarded
as a PI(q)-module with trivial action of UI(q). It follows that
dim (E~) < dim (Ind~i~~)(E~)q)= dim (E~)q'IG(q): PI(q)l.
We may regard the two sides of this inequality as polynomials in q
with rational coefficients. Since this inequality is true for an arbitrary
prime power q, the polynomials in the left hand side must have a degree
not bigger than that in the right hand side. This proves (4.1). A similar
proof shows that, with the assumptions of the Proposition, we have
YE1:>YE. (Recall that YE is the coefficient of XGE in PE(X).)
5. We shall now describe the set !7w for each irreducible W. (Here
we make use of the results of [1], [3], see also the references there.)
Type An-I. Any irreducible representation E of W is in !7w, since
it is of the form j~I(ewI) for some I C II. We have also PE(X) =PE(X).
Type Bn (or On). Let lX = (lXl < ... < lXm+1) , fJ = (fJl-c ... < pm)be partitions
such that k=~llXl+ Z'-l fJl=n, lXl;>O, fJl;>O. The dual partitions will be
denoted by lX* = (lXt < ... <~,), fJ* = ({Jt < ...< fJ:',,) , respectively (with
lXt>O, (Jt>0, if defined). Let R' C R be a root system of type
(if R is of type Bn ), or of type
(if R is of type On). (Convention: D l is the empty root system.)
Let W' C W be the Weyl group of R'. Define E",.It=j~,(ew'), This gives
a 1 - 1 correspondence between ordered pairs of partitions lX, fJ as above
(with m arbitrary) and irreducible representations (up to isomorphism)
of W. (We regard the pair lX, fJ as being the same as the pair of partitions
0< lXl < lX2 < ... < lXm+1 , °<Bi <fJ2< ... <fJm.)
It will be convenient to use a somewhat different parametrization for
the representations of W (cf. [6, §§ 2, 3]).
Let (/>n,l be the set of arrays of integers :>°
A = (AI <A2< ... < Am+1)
1-'1 <1-'2< •••<I-'m
such that k_~l Af+ k-l ,.",=n+m2 (m arbitrary), modulo the equiva-
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lence relation given by
A", A' = (0<),1+ 1<),2+ 1< <Am+1 + 1)
o</-l1 +1 </-l2+ 1< </-lm+ 1 .
Then the set of ordered pairs of partitions IX, Pas above can be put in
1-1 correspondence with the set <Pn ,1 by associating to IX, Pthe a.rray A
defined by h=lXt+i-l (I<i<m+I), flJ=Pl+j-I (I <j<m). If IX,P
corresponds in this way to A E tPn•1, we set EA=E,..p. From [6, § 2, 8.2]
we have that
_ (2m-I) _ (2m-3) _
2 2'"
aEA = I inf (h, ~) + I inf~, flJ)+ I inf (h, flJ)
l~k;""'+l l~o<;o;;;", 1';;;;0';;;;",+1
1';;;;;';;;;",
_ (2m-I) _ (2m-3) _
2 2'"
hence
aBA-aBJI= I inf(Ac,~)+ I inf~,flJ)- L inf(Ac,flJ)
lo;;k;o;;;m+l lo;;,~o;;;. 1""<1;",+1
1'-;";",
This is, clearly, always :>0 and is equal to °precisely when
(5.1) Al </-l1';;;;),2 <u« < '" </-lm<Am+1'
Thus, !/w= {EJlIA E <Pn ,1 satisfies (5.1)}.
If EA f/= !/w, YE equals 2-c where c=m-number of equalities in (5.1).
Type D« (n;>2). Let 1X = (IXI < ... <lXm), P=(Pl< ... < pm) be partitions
such that L:'_1 1Xt + ~_lPl=n, 1X1;;;'0, PI;> 0. Let 1X'=(O<;lXl";;; ... <lXm).
Let E,..p be the representation of W obtained by restriction of the repre-
sentation E,.,.p of the Weyl group of type B n containing W as a subgroup
of index 2. Then E,..p=Ep. IJl is irreducible if IXif=P; on the other hand if
IX = P, E,..IJl splits into two distinct irreducible W-modules E~.IJl' E~~,.. All
irreducible representations of Ware obtained in this way. Lot 4>n.o be
the set of arrays of integers > 0
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such that k-l ~+ ~1 ftj=n+m(m-l) (m arbitrary), modulo the
equivalence relation given by
A,...." A' = (0<A,1 +1<A,2+ 1< <A.m+ 1 ), A,...." (ft1<ue« <ftm) ;
0<ft1 +1<ft2+ 1< <ftm+ 1 A,1 <A,2< <A,m
we make the convention that each array such that ~ = fti for all i should
be counted twice (i.e. it gives rise to two elements of $n,o). If lX, {J is a
pair of partitions as above, with lX i= (J, define A E ~n,o by ~ = ~+i-I
(l<i<m), f/1={Jj+j-l (l<j<m). We then set E",.fJ=EA. If lX={J, the
same formulae define two elements A(I), A(II) of ~n.o, and we set
E~.",=EA(I), E~~",=EA(ll).
Thus, we have a 1-1 correspondence between ~n.o and the irreducible
representations (up to isomorphism) of W.
From [6, § 2. 8.2] we see that
-em2- 2) - em2- 4) - ...
aEA= I inf (~. A.j) + I inf (fti. fl1) + I inf (~, ftj)
1.;;;.<1...", 1";;;.<;.,;;", I";;.. ;";;;",
_ (2m-2) _ (2m-4) _2 2 ...
when A is such that ~ i= fti for some i and
aBACI) = aEACll) = aEACll = aEACII) =
4 I inf(~. A.j)+ I ~_ (2m-2) _ (2m-4) _ ...
1<;.<1";;;". i-I 2 2
when ~ = fti for all i.
It follows easily that f/'w consists of all EA (A E $n,o) such that
(5.2) A,1<ft1<A,2<ft2< ... <A,m<ftm
or
ft1<A.1 <ft2 <A,2< ... <ftm<A,m.
(In particular, when ~=fti, for all i, both EA(I) and EA(ll) are in f/'w.)
IfE A E f/'w. where ~i=fti for some i, we have YBA = 2--e, where c=(m-l)-
number of equalities in (5.2). If A satisfies ~=ft. for all i, we have
YgAlIl = YgAClI) = 1.
Type G2• f/'w consists of three representations: identity, reflection
representation (on V 0 q) and sign representation. The integers as are
given respectively by 0, 1, 6. The constants YE are given respectively by
1, i. 1.
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Type F4. .9'w consists of 11 representations: identity (with all = 0,
YE=I), sign (with aE=24, YE=I), reflection representation (with aE=l,
YE=!), reflection representation tensor with sign (with aE=13, YE=!),
the representation on 82 (with aE= 2, YE = 1), and its tensor product with
sign (with aE= 10, YE= 1), the 4 eight dimensional representations (two
of them with aE=3, YE=l, the other two with aE=9, YE=l) and the
twelve dimensional representation (with as = 4, YE = 2\J
The representations of a Weyl group of type E6, E7 or E g will be denoted
as in Frame [4, 5] and in [3].
Type E6. .9'w consists of:
repres, aE 'JIE repres. aE
II' 0 I l' 36I'
61' 1 1 6' 25I'
201' 2 1 20; 20
301' 3 1 30; 15
641' 4 1 6~ 13
601' 5 1 60; 11
811' 6 1 81; 10
241' 6 1 24; 12
801' 7 16
Whenever 2 representations are written in the same horizontal line, one
equals the other tensored by sign; they have the same YEo (Similar con-
ventions will be used for E7 and E g. )
Type E7. .9'w consists of:
-repres, aE 'JIE repres. aE
1" 0 1 l' 63G
7' 1 1 7" 46G
27" 2 1 27~ 37
56~ 3 1 56" 30
21~ 3 1 2h 36
120" 4 1 120~ 25
189~ 5 1 189& 22
210" 6 1 210~ 21
105& 6 1 105~ 21
168" 6 1 168~ 21
189~ 7 1 189. 20
315~ 7 1 315" 16lr
405" 8 1 405~ 15
378~ 9 1 378" 14
210" 10 1 210~ 13
420" 10 1 420~ 13
105. 12 1 105~ 15
512~ 11 1
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Type s; f/w consists of:
-repres. aB yB repres. aB
1", 0 1 l' 120
'"8, 1 1 8' 91
'"35", 2 1 35; 74
112, 3 ! 112~ 63
210", 4 ! 210; 52
560, 5 1 560~ 47
567", 6 1 567; 46
700", 6 t 700; 42
1400, 7 1 1400~ 378
1400", 8 i 1400; 32
3240, 9 1 3240; 31
2268", 10 ! 2268; 30
2240", 10 t 2240; 28
4096, 11 t
t 4096; 26
525", 12 1 525; 36
4200", 12 t 4200; 24
2800, 13 t 2800~ 25
4536, 13 1 4536~ 23
2835", 14 1 2835; 22
6075", 14 1 6075; 22
4200, 15 1 4200~ 21
5600, 15 t 5600; 21
2100" 20 1
4480" 16 1ITO
6. We now state a result which, in some sense, is a converse to the
Proposition in 4.
THEOREM. Assume that W is irreducible # {I}, and let E E f/w. Then
either E or E 18> ew is of the formj~I(El)' for some I; II and some E1 E f/wr
When W is of classical type the proof is elementary and will be omitted.
When W is an exceptional Weyl group, we have to appeal to the theory
of Springer connecting representations of W with unipotent classes in G
and we have to use also Dynkin's classification of unipotent classes. We
shall first review the theory of Springer; after that we shall indicate a
proof of the Theorem in the case where W is of type E g •
Assume that p = char k is sufficiently large (with respect to the type
of G). Let u E G be a unipotent element and let A(u) be the group of
components of the centralizer of u. To u and to the identity representation
of A(u), Springer [11] associates an irreducible representation of W; the
tensor product of this representation with the sign representation will be
denoted (!u (this agrees with the notation of [8]. For example, when U= I,
we have (!u=ew. The map u -+ (!u defines an injective map from the set
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of unipotent conjugacy classes in G to the set of irreducible representations
of W.
Let I C II and let v be an unipotent element in LI. There exists a non-
empty open subset of UI such that for x in this subset, the G-conjugacy
class of vx is independent of x. Let u=vx (with x is this subset). Following
[8] we say that the unipotent conjugacy class of u in G is "induced"
by the class of v in LI. Let (!U, (!v be the corresponding representations
of W, WI respectively. Let fJ(u) be the dimension of the variety of Borel
subgroups of G containing u. Define similarly fJ(v) (with respect to L I ) .
If we assume that Pa,,(X)= XfJ(v) + higher order terms, we have
(6.1) (!U=j~I((!V)
(cf. [8, (3.5)] and Pal'(X) =XfJ(u) + higher order terms (since fJ(u) = fJ(v),
by [8, (l.3b)]).
7. PROOF OF THE THEOREM FOR W OF TYPE E g• If a is one of the
numbers 0, 1, 2, 3,4, 5, 7, 8, 9, 11, 16, 20, 23, 28, 30, 36, 42, we can findI; II such that v(WI)=a. Also, the table shows that 9'w contains a
unique representation E with aE=a. This must be then equal to j~I(ewI)'
Next, 9'w contains a unique representation E with aE=24. This must
be equal to j~I(EI) where WI is of type D7 and E1 is the representation
of WI corresponding to
(
0 1 2 4 5)
A= 1 2 345 .
(Note that aEl=24.)
9'w contains a unique representation E with aE=25. This must be
equal to j~I(EI) where WI is of type E 6 and E 1 is the reflection repre-
sentation of WI tensored by the sign representation. (Note that as, = 25.)
9'w contains a unique representation E with aE=26. This must be equal
to j~I(EI) where WI is of type E 6 x Al and E 1 is the reflection repre-
sentation of E6 tensored by the sign representation of E6 x AI. (Note
that aEl = 25+ 1= 26.)
9'w contains a unique representation E with aE=46. This must be
equal to j~I(EI) where WI is of type E 7 and E 1 is the reflection repre-
sentation of WI tensored by the sign representation. (Note that aEl =46.)
It is then enough to show that each of the two representations 9'w
with aE=21 and each of the two representations in 9'w with aE=14 are
of the form j~I(EI) for some I; II and some E 1 E 9'wr
Consider the unipotent elements u, u' in G with Dynkin diagrams
2 0 0 0 0 2 0 0 0 0 0 0 0 2 t' I Th .. d d b the id ito '2 respec rve y. en u IS m uce y e 1 enti y
element of LI C G with WI of type D« x Al and u is induced by the
identity element of L I' C G with WI' of type A6• We have eU=j~I(ewI)'
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Qu' =j~r,(ewr')' These are two distinct representations in .9w since u, u '
are not conjugate; they both have aB = 21.
Consider now the unipotent elements Ul, u~ in G with Dynkin diagrams
o0 1 0 1 0 2 1 0 1 0 1 0 0 ti 1 N .. d db' te to ' respec rve y. ow UI IS ill uce y a unipo n
element 'U2 in LJ C G with WJ of type E 7 , whose Dynkin diagram is
001010o . (Cf. [8, (1.9)].) Note that {3(U2) = 14. We shall show below that
Q"2 is the representation in .9wJ denoted 378a. It can be also shown that
u~ is induced by the identity element of L J , C G with WJ' of type
A4 x A2 XAI. (This is implicit in Mizuno's work [10, Lemma 45].) Thus
eUI = j:;J(eU2) = j:;J(378a) and eu~ = j:;J,(ewJ')'
These are two distinct representations in .9w since Ul, u~ are not conjugate;
they both have aB= 14. It remains to prove the following Lemma.
LEMMA. A8sume that W ie of type E 7, and let U E G be a unipotent
l nt "tk D k' d' 00 1 0 1 0 Tk . 11. ••e eme un yn m ~agram 0 . en eu M t e repreeeniation: ~n
.9w denoted 378a•
PROOF OF THE LEMMA. Let 0 C PS02n(k) (n ;;;. 3) be the minimal uni-
potent class *{l} and let VEO. Then {3(v)=n2-3n+3, A(v)={l}. It is
easy to see that the variety of Borel subgroups containing v has exactly
n irreducible components. Hence dim (ev)=n. Using, [11, (4.4)], one can
show that the trace of a reflection on ev equals 2- n. It follows that €!v
is the reflection representation tensored with the sign representation of the
Weyl group.
Now let G be of type E 7 and let I C II be such that Wt is of type
Dr> x AI. Consider a unipotent element VI E L r whose projection to PSOlo(k)
is the V considered above and whose projection to PGL2(k) is the identity.
Let Ul be a unipotent element in G induced by VI. We have {3(Ul)= {3(UI) =
= {3(Vl) = 14. But G contains a unique unipotent class whose {3 equals 14.
Thus UI is conjugate to UI. We have
eUI = e;;1 = j:;r(eVl) = j:;1(El )
where E I is the reflection representation of D 5 tensored by the sign
representation of D 5 x AI. Thus eUI E .9w and a"UI = 14. The lemma follows.
8. We now assume that W is irreducible. Let IX E R be the root corre-
sponding to the highest coroot. If 1 S; II u {- IX} , we denote by W1 the
subgroup of W generated by the reflections with respect to the roots in 1.
For each E I E .9wi , it makes sense to consider j~1(EI). The set of all
irreducible representations of W (up to isomorphism) of the form j~1(EI)
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for some 1 ~ II V {-<x} and some E1 E 9'w1 will be denoted 9'w. For
each E E 9'w we define
<x(E)= sup {YEIIll ~ II V {-<X}, E1 E 9'w1' E=j~i(E1)}'
We have always 9'w:> 9'w; the inclusion is strict unless W is of type .A.
Let us describe the set 9'w in the case of Weyl groups of classical type.
Type B«. 9'w consists of those representations EA (A E lPn .1) for which
A = (Al <).2< < Am+1)
\al<P2< <Pm
satisfies
(8.1) 1.e</lC (I<i<;m), /lC<1.e+1+1 (I<;i<m).
Type On. 9'w consists of those representations E A (A E lPn •l ) for which
satisfies
(8.2) 1.e</lC+I (I<i<m), /lC<I.e+1 (I<i<m).
Type D«. 9'w consists of those representations E A (A E &n.o) for which
A = (Al <).2< ... <Am)
Pl<P2<···<Pm
satisfies
(8.3) I.e<"" (I<i<m), /lC< 1.e+1 + I (I<i<m-I).
PROPOSITION. .A88ume that (W, R) i8 of type B«, On or Dn and that
p = char (k) =1= 2. Then there exiBt8 a I-I correspondence E ~ reE between
9'w and the 8et of unipotent claeeee in G BUCh that, if UE E reE , we have
{J(uE)=aE.
For type Bn, we associate to EA E 9'w (see (8.1)) the partition of 2n+ I
with parts
2A1 + I + «51 < 2Pl - I + «5~ < 2A2 - I + «52 < ... <
<21.e-2i+3+15t<2/lC- 2i+ I +«5~<21.e+1- 2i+ I +«51+1< '" <
< 2Am+1 - 2m+ I + «5m+1
where
j - I if 1.e=/lC and i<m !«5, = I if I.e = /lC-1 - I and i » 2o otherwise
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and
j - l if AH1=fl'-l ld~ = 1 if At = fl'o otherwise
Using (8.1) we see that this partition is well defined and it has the property
that every even part ¥= 0 occurs an even number of times; hence there
is a well defined unipotent element UA E S02n+I(k) (up to conjugacy)
whose Jordan cells have sizes given by the parts of this partition.
For type On, we associate to E A E f/ w (see (8.2); we assume as we may,
that Al= 0) the partition of 2n with parts
2fll +(h<2;'2-2+<5~<2fl2-2+<52< .•. <:
<2fl'-2i+2+<5,<2At+I-2i+d~<2fl'+1-2i+<5Hl< ... <
< 2Am+1- 2m+ <5;"
where
-1 if At+l = fl'+l + 1 and i <m-l
1 if At+l = fl'
o otherwise
and
- 1 if At+l = fl'
1 if At =fl'+ 1
o otherwise
(l<i<m)
(1<i<m)
Using (8.2) we see that this partition is well defined and it has the property
that every odd part occurs an even number of times; hence there is a
well defined unipotent element UA E Sp2n(k) (up to conjugacy) whose
Jordan cells have sizes given by the parts of this partition.
For type D«, we associate to E A E f/w (see (8.3)) the partition of 2n
with parts
2AI + 1+dl<;2fll-l +d~<;2;'2-1+d2<... <;
<;2At - 2i + 3 + dt<;2fl' - 2i + 1 + <5~ <;2At+l - 2i + 1 + dHl <; '" <;
<;2flm- 2m+ 1+d;"
where
and
-1 if At=fl'
1 if At=fl'-I-l and i>2 (1 <;i<:m)
o otherwise
- 1 if At+! = fl' - 1 and i <: m - 1
1 if At=fl' (l<i<;m)
o otherwise
Using (8.3) we see that this partition is well defined and it has the
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property that every even part #0 occurs an even number of times; hence
in the case where At # /4 for some i there is a well defined unipotent element
UA E S02n(k) (up to conjugacy) whose Jordan cells have sizes given by
the parts of this partition. In the case where At = Ui for all i, we get a
partition of 2n all of whose parts are even and there are exactly two
unipotent elements UA(I), UA(Il) whose Jordan cells have sizes given by
the parts of this partition. We make them correspond to EA(l) , EA(Il)
respectively.
One checks that the correspondence we have defined has, in each case,
the required properties.
9. We now state a conjecture in the general case. We assume that p
is sufficiently large.
CONJECTURE. The Springer construction U ~ eu defines a 1-1 corre-
spondence between the set of unipotent classes in G and the set !/w . We
have aQ
u={3(u) and ~(eu) = jA(u)l.
This conjecture suggests the existence of a remarkable set X of uni-
potent classes in G: X consists of those unipotent classes for which the
corresponding representation in .9'w is actually in !/w.
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